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Abstract
Background: Assessment of clinical variation has attracted increasing interest in health systems internationally due
to growing awareness about better value and appropriate health care as a mechanism for enhancing efficient,
effective and timely care. Feedback using administrative databases to provide benchmarking data has been utilised
in several countries to explore clinical care variation and to enhance guideline adherent care. Whilst methods for
detecting variation are well-established, methods for determining variation that is unwarranted and addressing this
are strongly debated. This study aimed to synthesize published evidence of the use of feedback approaches to
address unwarranted clinical variation (UCV).
Methods: A rapid review and narrative evidence synthesis was undertaken as a policy-focused review to
understand how feedback approaches have been applied to address UCV specifically. Key words, synonyms and
subject headings were used to search the major electronic databases Medline and PubMed between 2000 and
2018. Titles and abstracts of publications were screened by two reviewers and independently checked by a third
reviewer. Full text articles were screened against the eligibility criteria. Key findings were extracted and integrated in
a narrative synthesis.
Results: Feedback approaches that occurred over a duration of 1 month to 9 years to address clinical variation
emerged from 27 publications with quantitative (20), theoretical/conceptual/descriptive work (4) and mixed or
multi-method studies (3). Approaches ranged from presenting evidence to individuals, teams and organisations, to
providing facilitated tailored feedback supported by a process of ongoing dialogue to enable change. Feedback
approaches identified primarily focused on changing clinician decision-making and behaviour. Providing feedback
to clinicians was identified, in a range of a settings, as associated with changes in variation such as reducing
overuse of tests and treatments, reducing variations in optimal patient clinical outcomes and increasing guideline
or protocol adherence.
Conclusions: The review findings suggest value in the use of feedback approaches to respond to clinical variation
and understand when action is warranted. Evaluation of the effectiveness of particular feedback approaches is now
required to determine if there is an optimal approach to create change where needed.
Keywords: Unwarranted clinical variation, Clinical variation, Health services, Facilitated feedback, Clinician feedback,
Effective care
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Background
Assessment of clinical variation has attracted increasing
interest in health systems internationally due to growing
awareness about better value and appropriate health care
as a mechanism for enhancing efficient, effective and
timely care [1–3]. Countries including the United States
of America (USA), Canada, Spain, United Kingdom
(UK), Germany, the Netherlands, Norway, New Zealand
and Australia have produced atlases of variation in
health care to guide system and service improvements
[4–6]. Through these atlases, substantial variations in
the healthcare provided to patients have been identified
across each country, with implications for patient out-
comes [7]. Variations have been reported in a range of
care areas including surgery for hysterectomy, cataract
surgery, planned Caesarian section, arthroscopic surgery
and potentially preventable hospitalisations for selected
conditions [8, 9].
It is widely acknowledged that not all variation is
unwarranted and that some variation may in fact be a
marker of effective, patient-centred care [10]. Unwar-
ranted clinical variation (UCV) describes “patient care
that differs in ways that are not a direct and propor-
tionate response to available evidence; or to the
healthcare needs and informed choices of patients.”
[7] Understanding variation and what is unwarranted
has been identified as important in guiding value-
based healthcare [8, 11]. Value-based healthcare has
been conceptualised in the US context in terms of
the ‘health outcome achieved per dollar spent,’ but
more recently in the UK in terms of optimising the
value of resources through their utilisation for each
patient sub-group, which is determined by clinicians
[12, 13]. In healthcare systems such as the US,
healthcare providers are also transitioning from
volume-based to value-based payments for care. In
the context of these shifts, understanding the varia-
tions that exist and care that is considered ‘low value’
are critical [11, 12, 14, 15].
Application of well-established statistical frameworks
to the processes and treatments undertaken across
health systems internationally has produced a substantial
body of literature documenting the nature of variations
[16–18]. Whilst methods for detecting variation, such as
exploring statistically significant deviation from accept-
able parameters, are widely acknowledged, methods for
determining variation that warrants action or is consid-
ered problematic, is debated strongly [18]. Furthermore,
the optimal approach for reducing UCV is also unclear.
In 2017, a review of approaches to address UCV
highlighted that determining clinical variation that is un-
warranted is a challenge for care decisions that may vary
based on patient preferences or for which there is mixed
evidence of its effectiveness [19].
Feedback using administrative databases to provide
benchmarking data has been utilised in several coun-
tries to explore clinical care variation and to enhance
guideline adherent care [18, 19]. The Australian Com-
mission on Safety and Quality in Health Care has de-
veloped the Framework for Australian Clinical Quality
Registries as a mechanism for governments and health
services to capture the appropriateness and effective-
ness of care within their jurisdiction [20, 21]. In the
UK, clinical registries have been adopted and also
linked with financial incentives encouraging appropri-
ate care. Mechanisms for providing immediate feed-
back to individual clinicians about their practice are
also identified in the context of responding to clinical
variation, with training and checklists to accompany
feedback data [22, 23]. Furthermore, the provision of
feedback using these clinical registry data has been
identified as an approach that can contribute to im-
proved patient outcomes [24].
An extensive literature has explored the impact of
audit and feedback approaches as methods for chan-
ging health professional practice, addressing variations
and the quality of care, with publications focused to
quantitative synthesis [25–27]. The value of feedback
approaches to address unwarranted clinical variation
across health systems and services, explored through
a range of study designs, has not been subject to evi-
dence synthesis. Synthesis is required to explore the
range of approaches taken by healthcare teams, ser-
vices or at a network or system level in using feed-
back approaches to address unwarranted clinical
variation and the data regarding their effectiveness.
This review sought to address this knowledge gap by
answering the questions below.
Review questions
What are the feedback approaches currently used to ad-
dress unwarranted clinical variation and what is the evi-
dence of their effectiveness?
Method
This literature review utilised a rapid evidence assess-
ment (REA) methodology, which employs the same
methods and principles as a systematic review but
makes concessions to the breadth or depth of the
process to suit a shorter timeframe and address key
issues in relation to the topic under investigation
[28]. For example, in this case we were establishing
evidence relevant for a contemporary policy issue re-
quiring a time-sensitive, evidence-informed response.
The review protocol was therefore also not registered.
The purpose of a REA is to provide a balanced as-
sessment of what is already known about a specific
problem or issue. REAs utilise strategies to assist in
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facilitating rapid synthesis of information. In this in-
stance, the strategies used were to limit the number
of data sources searched to the major databases in
the field of healthcare quality improvement [29]. The
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses—PRISMA statement—was used to
guide reporting of this rapid review [30].
Eligibility criteria
Publications were included if they were available in
English, reported original primary empirical or the-
oretical work, were published from January 2000–
August 2018, involved public or private hospitals,
day procedure centres, general practice or other pri-
mary/community care facilities. Conceptual, theoret-
ical, quantitative or qualitative studies of any
research design were included. Studies had to report
the use of any mode of feedback to respond to clin-
ical variation, with a focus to addressing unwar-
ranted variations. The definition for facilitated
feedback applied in this work was the reporting of
outcomes directly to key stakeholders with dialogue
geared toward change or any other activities to sup-
port change that addressed unwarranted variation.
Studies reporting feedback processes provided by
health system agencies or directly to health services
providers, health districts, or clinicians were eligible.
Studies were eligible if they reported feedback in the
context of continuous quality improvement, defined
as the use of quality “indicators” to initiate and drive
practice changes in an ongoing cycle of continuous
improvement. Reported outcomes had to include
perceived or actual change in clinical practice
variation.
Study identification
A range of text words, synonyms and subject headings
were developed for the major concepts of clinical vari-
ation, quality improvement and feedback. These text
words, synonyms and subject headings were used to
undertake a systematic search of two electronic data-
bases that index journals of particular relevance to the
review topic (Medline and PubMed) from January 2000
to August 2018 in order to focus the search for contem-
porary policy development (See Additional file 1 for
electronic search strategy). Hand searching of reference
lists of published papers ensured that relevant published
material was captured. Results were merged using
reference-management software (Endnote, version X8)
and duplicates removed.
Study selection and data extraction
Three reviewers (EM, DH, RH) independently
screened the titles and abstracts. Copies of the full
articles were obtained for those that were potentially
relevant. Inclusion criteria were then independently
applied to the full text articles by each of the mem-
bers of the reviewer team (all authors). Disagreements
were resolved through final discussion between two
members of the review team (RH, EM). The following
data were extracted from eligible literature: author(s),
publication year, sample, setting, objective, feedback
approach and main findings.
Narrative data synthesis
Findings were analysed using a narrative empirical
synthesis in stages, based on the study objectives
[28, 31]. A narrative approach was necessary in
order to synthesise the qualitative and quantitative
findings. A quantitative analytic approach was in-
appropriate due to the heterogeneity of study de-
signs, contexts, and types of literature included.
Initial descriptions of eligible studies and results
were tabulated (Appendix). Patterns in the data were
explored to identify consistent findings in relation to
the study objectives. Interrogation of the findings ex-
plored relationships between study characteristics
and their findings; the findings of different studies;
and the influence of the use of different outcome
measures, methods and settings on the resulting
data. The literature was then subjected to a quality
appraisal process before a narrative synthesis of the
findings was produced.
Assessment of the quality of the studies
An assessment of study quality was undertaken using
the Quality Assessment Tool of Studies of Diverse
Design (QATSDD) for assessing heterogeneous
groups of studies [32]. This tool is suitable for asses-
sing the quality and transparency of reporting of re-
search studies in reviews that synthesise qualitative,
quantitative and mixed-methods research. Publica-
tions identified in the database search were scored
against each criterion on a four-point scale (0–3) to
indicate the quality of each publication and the over-
all body of evidence. The criteria are shown in
Table 1.
Results
Results of the search
After removing duplicates, 342 records were identi-
fied. Title and abstract screening review resulted in
53 publications that fulfilled the inclusion criteria
(Fig. 1). Twenty-seven studies were included in the
review. Feedback approaches that occurred over a
duration of 1 month to 9 years to address clinical vari-
ation emerged from 27 publications with quantitative
(20), theoretical/conceptual/descriptive work (4) and
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mixed or multi-method studies (3). A summary table
of included studies and feedback approaches used is
shown in Table 2.
Excluded studies
Studies were excluded at the full-text review stage be-
cause they did not meet the inclusion criteria in being
primary empirical or theoretical work (n = 17) or did not
include a feedback approach (9).
Study quality
The data appraisal identified that the studies re-
ported in included papers were generally of good
quality with particular strengths in the use of
evidence-based quality improvement strategies, selec-
tion of appropriate study designs, and application of
rigorous analytic techniques. A key limitation across
the body of evidence was the use of a small sample,
often in a single site study, limiting the generalisabil-
ity of results.
Review findings
The included studies were reported from nine coun-
tries: US (14), UK (4), Australia (3), The Netherlands
(1), Canada (2), Sweden (1), Egypt (1), and New
Zealand (1).
National reporting and feedback
Four studies outlined approaches for benchmarking
care nationally or in contributing to publicly-
reported datasets as strategies to identify variation
that may be problematic, and to incite change [33–
36]. These studies incorporated steps to address
variation by providing feedback to service pro-
viders about the variations arising in their care
compared to benchmarks. Eagar et al. 2010 re-
ported the Palliative Care Outcomes Collaboration
(PCOC) to measure the outcomes and quality of
palliative care services and to benchmark across
Australia. A PCOC quality improvement facilitator
met with the services in the collaboration to
embed the collection of standardised clinical as-
sessment into practice to improve care quality, in
addition to convening national benchmarking
meetings. The success of the approach at reducing
variation or addressing unwanted variation was not
reported [35].
Table 1 Data appraisal items
Quality criteria
Explicit theoretical framework
Statement of aims/objective in body of report
Clear description of research setting
Evidence of sample size considered in terms of analysis
Representative sample of reasonable size
Description of procedure for data collection
Rationale for choice of data collection tool
Detailed recruitment data (no. approached, declined etc.)
Statistical assessment of reliability & validity of measurement tools
(quantitative)
Fit between study objectives & method of data collection
Fit between study objectives & content of data collection tool
Fit between study objectives and method of analysis
Good justification for method of analysis
Assessment of reliability of analytic process (qualitative)
Evidence of user involvement in design (e.g. pilot work)
Strengths & limitations critically discussed
Fig. 1 Flow chart of study selection process














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Harrison et al. BMC Health Services Research           (2020) 20:40 Page 7 of 18
The role of national quality registries in quality
improvement was explored in one study [33]. The
authors explored the use of quality registry data
amongst heads of clinics and clinicians in quality im-
provement activities as a strategy to address vari-
ation. The findings indicate that national quality
registries can provide data that, when used in feed-
back to staff, can provide the basis for identifying
and discussing variations and appropriate responses.
Use of national quality registries varies widely and
these are not routinely incorporated into efforts to
address variation [33]. Similarly, Grey et al. (2014)
explored how the Atlas of Healthcare Variation in
New Zealand is presented, interpreted and applied as
a tool to understand and target variation within a
quality improvement paradigm. Stakeholders re-
ported using funnel plots to enable clinicians to
benchmark against peers and identify areas of vari-
ation for scrutiny. This benchmarking provides the
basis for quality improvement activities to address
variation [36]. The study by Abdul-Baki et al. (2014)
reported that public reporting as an intervention was
associated with an increase in adenoma detection
rates in a private endoscopy practice. The investiga-
tors of this study suggested that simply providing
feedback data may improve care quality and reduce
variations [34]. However, the mechanism by which
this feedback approach may work is not established
and the pre- and post-study design used was not
sufficiently sensitive or controlled to determine caus-
ation. On a smaller scale, in a secondary analysis of
228 senior gastroenterologists, Das et al. (2008) re-
ported that data on the quality and management of
Barrett’s esophagus (BE) through surveillance also
led to reduced variation from the adherence to the
recommended four-quadrant biopsy protocol for
histological sampling of those with macroscopically
suspected BE [37].
Local reporting and feedback
Data were captured about the practice of individuals
or teams and reported back at local level within a
network, an organisation, an organisational unit or
to individuals in six studies [38–43]. Individual pro-
vider reports were explored in two studies [38, 39].
In a study by Stafford (2002), primary care providers
were given data over a nine-month period comparing
their use of the electrocardiogram (ECG) compared
to peers to reduce non-essential ECG ordering based
on a range of national guidelines and recommenda-
tions. Variation in the ordering of ECG and its use
reduced after the nine-month period [39]. In a pro-
ject exploring variation in two pathology indicators:
one for prostate and one for colorectal cancer,
urologists, surgeons and pathologists of four hospi-
tals were provided data supported by evidence-based
guidelines [38]. The aim was to encourage behaviour
change and improving quality through reduced un-
warranted variation. Individual feedback increased
appropriate treatment demonstrated in a reduced
prostate margin positivity rate from 57.1 to 27.5% on
one indicator but did not impact the colorectal can-
cer indicator [38]. A key finding was the group of
urological surgeons who did not show improvement
on one of the indicators also had the poorest attend-
ance at the engagement sessions held before and
during the project [38].
Chart review was used in a study by Kelly et al.
(2016) to establish adherence to the local treatment
pathway for the management of atrial fibrillation
with rapid ventricular response (AFRVR). Local
teams made emergency departments aware of their
adherence levels and best practice guidelines leading
to a substantial increase in adherence to the pathway
from 8 to 68% over the nine-month period [40].
Qualitative findings revealed success factors to be a
strong local clinical lead with multi-disciplinary team
support, access to evidence-based resource materials,
regular feedback about performance throughout the
process [40].
Local monitoring and feedback were also used by
Smith et al. (2012) to review and understand vari-
ation in cardiac surgical procedures. Data from the
regular monitoring of quality data between 2003
and 2012 was reported back to the cardiac surgery
unit’s bi-monthly morbidity and mortality meetings
in order to explore variations and determine ac-
tion to be taken. The authors reported that this
approach was valuable in distinguishing individual
and systemic variation issues and those requiring
action [41].
In primary care, Gaumer, Hassan and Murphy
(2008) developed an information system, ‘Feedback
and Analytic Comparison Tool’ to enable clinicians to
monitor their own performance data and act accord-
ingly. This system provided feedback to allow clini-
cians to identify practice variations but did not utilise
health information technology (HIT) to identify feed-
back warranting action [42].
One study explored provision of data across a net-
work [43]. A cancer primary care network in the UK
identified a clinical audit and the provision of risk as-
sessment tools as two of four quality improvement
approaches for reducing variation. The impact of clin-
ical audit feedback alone was not established in isola-
tion of the other quality improvement activities but a
significant increase of 29% in referral rates was re-
ported across the participating general practices [43].
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In the context of cancer networks, clinicians felt bet-
ter supported to sustain improvement efforts to ad-
dress UCV when there was effective leadership
marked by organisational stability and consistent mes-
saging [43].
Facilitated feedback
Fifteen studies employed facilitated feedback
methods to explore variations and address areas in
which changes were required. The largest group of
facilitated feedback approaches were identified in
local-level small scale quality improvement projects
within health services (3), or those that operated
across an organisation (2) or network (6). One paper
was a review of multiple quality improvement pro-
jects [44]. HIT was identified in several studies as
part of the approach to identifying variation, but a
sub-set of three studies focused on HIT methods for
providing facilitated feedback on variation warranting
action.
Quality improvement projects Twelve quality im-
provement (QI) projects were retrieved from the
search, most of which identified process variation
and then utilised educational approaches to change
clinician behaviour [23, 24, 45–53]. Table 3 pro-
vides a summary of the projects identified. Ap-
proaches taken to inform the facilitated feedback
approaches included the use of the Theoretical Do-
mains Framework for behaviour change, clinical al-
gorithms as a basis for understanding variation and
HIT for implementation [45, 47–49]. In their narra-
tive review, Tomson and Sabine (2013) detail a
range of local and national projects in the UK that
utilise evidence-based guidelines to support QI ini-
tiatives to address unwarranted variation. They re-
ported that local level QI projects that engaged a
package of clinical actions to achieve the improve-
ment aim were those that saw reductions in prob-
lematic variation and enhanced quality. The authors
also highlight the inefficiency of a multitude of
local level projects and the potential value but also
challenges of national or collaborative approaches.
A central difficulty identified by the review authors
was the completion of such QI initiatives as an
additional activity to routine clinical work [44].
This finding was reflected in several of the included
studies.
At the simplest level, Lee at al (2016) reported a
process in which a random selection of medical re-
cords was audited against 15 quality measures for
inflammatory bowel disease. They then re-audited
after an educational session in which performance
against the quality measures was reviewed. Lee at
al identified a positive correlation between the
intervention and compliance with the quality mea-
sures, with compliance increasing by 16% [53].
Two studies progressed this approach by develop-
ing algorithms for a range of evidence-based
practices as the basis for determining compliance
[45, 47]. Key performance indicators were used by
Griffiths and Gillibrand (2017) to identify varia-
tions in individual practice and report this back
alongside a quality improvement project [24]. The
project included implementing four checklists
based on evidence-based guidelines along with a
weekly training event to try to reduce variations in
pathology practices. The project isolated the effect
of the intervention from the training component
and established that utilising a checklist alone was
associated with conforming to the evidence-based
approach rather than the addition of the training
component [24].
At a network level, a measurement and education
project was reported by Deyo et al. (2000) with the
Institute for Healthcare Improvement to address var-
iations in lower back pain care across 22 participat-
ing organisations including health plans and medical
centres. Those organisations and service with “out-
lier” rates of imaging or referral (identified as statis-
tical outliers from the normal range of imaging or
referral in each organisation) were used to identify
clinics or clinicians for targeted intervention [49].
The intervention program including three learning
sessions, focusing on areas of practice variation iden-
tified by the participating organisations from their
own data, in addition to a final national congress.
Participants worked within their own teams to
problem-solve and then across teams from other or-
ganisations. A key component of the process was to
present their clinical variation data and perform con-
tinuous repeated measurements to track change in
variations. Findings suggest that the approach was
effective in reducing unwarranted variations, al-
though outcome measures used to assess variation
were different across the participating sites based on
their clinical goals and data sources. Reduced varia-
tions were identified in outcomes such as levels of
x-rays ordered, prescribed bed-rest and also in-
creased the use of patient education materials by
100% that may also work to address unwarranted
variations [49].
A further network education model was reported
by Nguyen et al. (2007) as a strategy to reduce un-
warranted variation in dialysis using arteriovenous
fistula (AVF) [51]. Forty-six facilities contributed to
four targeted regional workshops that explored the
root causes of low AVF rates by interviews with
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vascular surgeons, nephrologists, dialysis staff, and
interventional radiologists. The analysis identified
three key barriers to a higher AVF rate: 1) Failure
of nephrologists to act as vascular access team
leaders; 2) Lack of AVF training for vascular access
surgeons, including vessel assessment skills, vein
mapping, and complex surgical techniques and 3)
Late referral of chronic kidney failure (CKF) pa-
tients to nephrology. A literature review was then
conducted to identify best demonstrated practice re-
gionally and the strategies successfully used by this
team were included in the quality improvement pro-
ject. Four intervention workshop meetings were held
and intervention site participants took away follow-
up materials to address the content locally. Of the
35 attending physicians, 91% reported that they had
changed their practice to address variations based
on the intervention in consistent areas relating to
AVF use over the five-year period in which outcome
data were collected [51]. Similarly, Nordstrom et al.
2016 report the impacts of a learning collaborative
between 28 primary care practices that collected
and reported on their quality improvement data
through four sessions, in addition to didactic lec-
tures, case presentations and discussion of practice-
improvement strategies to reduce variation in the
provision of buprenorphine [52]. Findings indicated
that there was a substantial reduction of up to 50%
in variations across all seven quality measures [52].
Health information technology (HIT) Progressing a
thread within many quality improvement projects
that were reported, three studies outlined HIT clin-
ical decision support tools explicitly as tailored
feedback approaches to reduce unwarranted vari-
ation. Two studies reported clinical decision support
tools to optimise the appropriate use of imaging for
lower back pain [55, 56]. Ip et al. (2014) report a
clinical decision support intervention on magnetic
resonance imaging (MRI) for low back pain, which
incorporated two accountability tools. One compo-
nent of the intervention was a mandatory peer-to-
peer consultation when test utility was uncertain.
The second intervention component was quarterly
practice variation reports to providers. The multi-
faceted intervention demonstrated a 32–33%
decrease in the use of MRI for any body part, indi-
cating that this approach could address unwarranted
variation relating to overutilisation [55]. Min et al.
(2017) embedded a point of care checklist in the
computerised entry form for image ordering in
addition to a patient education program in which a
summary document explaining when medical im-
aging is necessary was included in the lower back
pain pamphlet [56]. Post-intervention, the median
proportion of lower back pain patients who received
an imaging order reduced by 5% and the median
decrease of image ordering amongst the 43 emer-
gency department physicians in the study reduced
by 13% [56].
Cook et al. (2014) utilised HIT to develop a mech-
anism for determining pre-operatively those patients
for whom a standardised care pathway would be ap-
propriate in their cardiac surgical care [54]. Post-
operatively, the patients on the standardised pathway
are confirmed as continuing this pathway in Inten-
sive Care Unit (ICU) and then to the Progressive
Care Unit. For those remaining on the pathway, an
electronic protocol triggers the removal of the blad-
der catheter; therefore, practice variation in the time
to remove a catheter for those on the pathway
should be minimal. The electronic decision tool was
complemented by quality improvement methods in-
cluding educational reinforcement and procedural
training around catheter removal, and performance
reports provided back to staff at 1, 3 and 6-month
intervals. Findings indicated that an improvement
from 91% at baseline to 97% post-intervention com-
pliance with guidelines was achieved in relation to
removal of catheter, suggesting that the decision
support tool contributed to reduced unwarranted
variation [54].
Discussion
Responses to clinical variation range from simply
presenting evidence to individuals, teams and organi-
sations, to facilitated tailored feedback that may be
integrated in broader quality improvement projects.
Whilst providing feedback on clinical variation data
alone can encourage reflection and improvement,
data tailored to particular health professionals, ser-
vices or systems, and disseminating information to
these audiences via facilitated feedback processes,
may have greater capacity to drive large-scale
change. Current evidence demonstrates variability in
approaches to providing feedback around variation.
No single optimal model for structuring facilitated
feedback was identified as widely adopted. Insuffi-
cient evidence was available to determine that one
feedback approach is more or less effective than
another.
Extensive theory-based research in the psycho-
social literature has provided evidence of the critical
elements of feedback that influence behaviour
change, including aspects of the content and deliv-
ery of feedback [57]. Yet, as evident in the quality
appraisal process, the included studies rarely re-
ferred to any theoretical basis for the interventional
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approach in the context of addressing UCV. It is
apparent that many non-experimental approaches
used to provide clinician feedback at the clinical
front-line, system and service level are not grounded
in theory, which creates challenges for understand-
ing how and why an approach or its elements did
or did not work to address UCV. Although theory-
based approaches were not explicitly identified, it is
apparent that features of the interventions identified
in this review reflect common behaviour change
techniques, such as the use of goal-setting, self-
monitoring and prompting. Further integration of
theory into practice would be valuable in the con-
text of addressing UCV to understand the mecha-
nisms by which feedback approaches may or may
not work and how these may be utilised across
teams, services and systems [58].
Most approaches identified for responding to vari-
ation and reducing unwanted variation focus solely
or predominantly on variations in clinicians’ prac-
tice over a period of several months to several years
[19]. This type of variation is important to tackle,
but the limited scope of work does not give suffi-
cient consideration to variation due to patient pref-
erences or factors [59]. Mercuri and Gafni (2017)
highlight a range of evidence that indicates only
around 5–10% of variations relate to clinician
choice [59]. There is a need to more fully under-
stand the roles of patient preference and factors in
variation, which is information that can be captured
and integrated in facilitated feedback approaches.
Studies that examined the impact of decisions based
on deviations from guidelines (e.g. limiting MRI or-
dering rights for GPs) in terms of cost and care im-
provements were lacking. This information is
important when considering UCV as a system-wide
concept.
Implications
HIT was the principal method for capturing and, in
some cases, reporting variation data back to facili-
tate change [54–56]. HIT was central to continuous
quality improvement projects that occurred in
teams or organisations, for example through gener-
ation of clinical treatment algorithms and auto-
mated generation of quality indicators to drive or
contribute to the feedback sessions [46]. Outcomes
that were assessed in facilitated feedback and en-
abled continuous quality improvement approaches
included reduced overuse of technologies or treat-
ments, changes in patient clinical outcomes and ad-
herence to practice protocols [54–56].The
increasing availability of HIT and real-time analyt-
ics in health services internationally makes it likely
that the relationship between HIT and clinical vari-
ation data and subsequent behaviour change will
only continue to strengthen over time. There are
opportunities for exploring the use of HIT in re-
cording patient preferences as a feedback approach
to contribute to understanding and reducing unwar-
ranted variations.
In the context of uncertainty regarding how to
define and tackle unwarranted clinical variation,
feedback and clinical review are important as ave-
nues to ensure a nuanced approach. Methods for
providing feedback specifically for the purpose of
reducing UCV vary between teams, units and orga-
nisations. Understanding the features of feedback
approaches that are effective in the identification
and reduction of UCV is required to support
system-wide efforts. This knowledge is crucial for
developing an evidence-based methodology to ad-
dress UCV.
Limitations
Limiting the electronic search to published works
identified in only two databases studies post 2008
may have shaped the review findings. A full-scale
systematic review was beyond the scope of the re-
view, which used REA methodology to undertake a
focused review to address a contemporary, high
priority policy question in Australia and inter-
nationally. The breadth of areas covered by the
concept of clinical variation would also limit the
suitability of a full-scale systematic review to this
area.
Conclusion
Providing feedback to clinicians is identified in a
range of settings as being associated with changes
in variation such as reducing overuse of tests and
treatments, reducing variations in optimal patient
clinical outcomes, and increasing guideline or
protocol adherence. Feedback approaches that re-
late to performance indicators may address varia-
tions arising due to clinicians ’ behaviours but
may not necessarily address variations that relate
to patient preferences. Evaluation of the effective-
ness of approaches utilising facilitated feedback is
needed to provide evidence firstly regarding
whether facilitated feedback offers advantages
over feedback without facilitation in the context
of addressing variation, and secondly, to deter-
mine if there is an optimal approach to and/or
method of facilitation that is more likely to create
change where needed.
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Table 4 Ovid Medline search strategy (run 28/08/18)
# Searches Results
1 Practice Patterns, Physicians’/ 52989
2 exp physicians/ or clinician*.af. or physician*.af. or exp medical staff/ 839680
3 exp hospitals/ or Hospitalization/ or hospitali*.mp. 502959
4 (variation* adj2 (Clinical care or Medical care or Healthcare or health care or Medical practice or physician* or clinical or practice or
clinician* or pattern*)).mp.
10132
5 Guideline Adherence/ or Practice Guidelines as Topic/ or Healthcare Disparities/ or clinical protocols/ or organizational policy/ or
evidence based*.ti,ab,kw,sh. or exp “Quality of Health Care”/
6335879
6 1 or 2 or 3 or 5 7015351
7 6 and 4 5392
8 6 and ((Regional adj2 variation*) or (geographical adj2 variation*)).mp. 4745
9 7 or 8 9960
10 6 and (small area analysis or small area variation).mp. 1202
11 4 and (regional or geographical).mp. 773
12 exp child/ or exp infant/ or (pediatric* or paediatric* or childhood or children).af. 3005698
13 9 or 10 or 11 11354
14 limit 13 to yr="2000 –Current” 9076
15 limit 14 to english language 8767
16 15 not 12 6914
17 remove duplicates from 16 4015
18 17 and feedback.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, key-
word heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]
67
19 17 and facilitated.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, key-
word heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]
18
20 17 and multifaceted.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word,
keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier,
synonyms]
18
21 17 and comparative performance.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-
heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique iden-
tifier, synonyms]
1
22 17 and “controlled before after studies”.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating
sub-heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]
3
23 17 and ((colleague* or peer*) adj3 assess*).mp. [mp=title, abstract, original title, name of substance word, subject heading word,
floating sub-heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]
2
24 17 and (workplace based or work place based or work based).mp. [mp=title, abstract, original title, name of substance word, subject
heading word, floating sub-heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]
4
25 17 and facilitator.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, key-
word heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]
4
26 17 and quality improvement.af. 205
27 17 and practice improvement.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-
heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique iden-
tifier, synonyms]
8
28 17 and (practice adj2 improvement*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating
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